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Introduction: Injuries represent a global public health threat and that threat is disproportionally felt especially in low and middle income countries (LMICs) that expe-
rience 90% of global mortality from injury. Few LMICs have robust datasets describing patient injuries and injury care. Objective: To develop a hospital-based trauma
registry in an urban hospital in Lusaka, Zambia to assess patterns of injury, transport methods and duration, injury severity, outcomes and hospital resource utilisation.
Methods: From September 2011 to February 2012, all injured patients presenting to the Surgical Emergency Centre at University Teaching Hospital (UTH) were pro-
spectively enrolled in an observational study to describe the epidemiology and the circumstances of injury of patients presenting to UTH, a 1400 bed urban hospital
which is the primary trauma centre for Lusaka. Data on injured patients were collected by trained staff 24 h/day including: circumstances of trauma, transport method
and time, injury type and location, vital signs on arrival, and disposition. Additional data regarding length of stay, HIV testing, operative procedures, use of blood
products, and 30-day vital status were recorded for admitted patients.
Results: A total of 3498 patients were enrolled in the trauma registry. Patients were primarily male (71.8%), young (median age 24 years), and the majority arrived by
private vehicle (51.8%) or public transport (37.1%). The most common reported mechanisms of injury were falls (26.3%), road trafﬁc accidents (25.6%) and assault
(20.0%). Hospital resource utilisation data were available for 863 of the 1769 (48.7%) admitted patients. Of these, 661 (76.6%) had X-rays, 468 (57.5%) had a surgical
procedure performed, 390 (45.2%) underwent HIV testing, and 50 (5.8%) received blood products. The case fatality rate was 3%.
Conclusion: Limited dataset trauma registries can capture important epidemiologic data that can characterise injury care, identify patterns of injury, and inform hos-
pital-based intervention strategies in Zambia.Introduction: Les blessures constituent une menace pour la sante´ publique mondiale, menace qui se fait ressentir de manie`re disproportionne´e dans les pays a` faible et
moyen revenu, qui font les frais de 90% de la mortalite´ mondiale de´coulant de blessures. Peu de pays a` faible et moyen revenu disposent de donne´es ﬁables de´crivant les
blessures des patients et la prise en charge des blessures. Objectif: De´velopper un registre des traumatismes en milieu hospitalier dans un hoˆpital urbain a` Lusaka, en
Zambie, aﬁn d’e´tudier les types des blessures, les modes de transport utilise´s et la dure´e du transport, la gravite´ des blessures, les re´sultats et l’utilisation des ressources
hospitalie`res.
Me´thodes: De septembre 2011 a` fe´vrier 2012, tous les patients blesse´s se pre´sentant au service de chirurgie traumatologique de l’hoˆpital universitaire (CHU) e´taient
inte´gre´s de manie`re prospective a` une e´tude observationnelle aﬁn de de´crire l’e´pide´miologie et les circonstances des blessures des patients se pre´sentant au CHU, un
hoˆpital urbain de 1400 lits, principal centre de prise en charge des traumatismes a` Lusaka. Les donne´es relatives aux patients blesse´s ont e´te´ recueillies par un personnel
forme´, 24 heures/24. Il s’agissait notamment des informations suivantes: les circonstances du traumatisme, le mode de transport et sa dure´e, le type de blessure et sa
localisation, les signes vitaux a` l’arrive´e et a` la sortie des patients. Des donne´es supple´mentaires ont e´te´ enregistre´es concernant la dure´e de l’hospitalisation, le de´pistage
du VIH, les proce´dures ope´ratoires, l’utilisation de produits sanguins, et l’e´tat de sante´ a` 30 jours pour les patients hospitalise´s.
Re´sultats: Au total, 3498 patients ont e´te´ inte´gre´s au registre des traumatismes. Les patients e´taient des hommes pour l’essentiel (71.8%), jeunes (aˆge me´dian 24 ans) et
la majorite´ arrivait par ve´hicule prive´ (51.8%) ou par les transports publics (37.1%). Les me´canismes de blessure les plus couramment rapporte´s e´taient les chutes
116 P. Seidenberg et al.(26.3%), les accidents de la route (25.6%) et les agressions (20%). Les donne´es relatives a` l’utilisation des ressources hospitalie`res e´taient disponibles pour 863 des 1 769
(48.7%) patients hospitalise´s. Parmi eux, 661 (76.6%) avaient passe´ une radio, 468 (57.5%) avaient e´te´ ope´re´s, 390 (45.2%) avaient passe´ un test de de´pistage du VIH et
50 (5.8%) avaient rec¸u des produits sanguins. Le taux de de´ce`s s’e´levait a` 3%.
Conclusion: Des registres des traumatismes incluant un nombre limite´ de donne´es peuvent saisir d’importantes donne´es e´pide´miologiques pouvant permettre de de´ﬁnir
les types des blessures et d’informer des strate´gies d’intervention hospitalie`res en Zambie.African Relevance
 The majority of patients that presented with injuries to a
public hospital in Zambia were male, young and had inju-
ries that occurred at home or on a paved road.
 Most injured patients arrived within six hours of injury; this
provides excellent opportunity for improving acute care.
 Road trafﬁc accidents, especially involving vulnerable road
users comprise a large number of the injured.
Introduction
Injuries represent an increasing threat to public health glob-
ally, particularly in low and middle income countries
(LMICs).1,2 In 2010, 5.1 million deaths resulted from injuries
(10% of global deaths overall) surpassing the cumulative mor-
tality from HIV-AIDS, malaria, and tuberculosis (3.8 mil-
lion).2 Over a quarter of these deaths (1.3 million) were from
road trafﬁc accidents (RTAs) representing a 46% increase in
deaths over the last 20 years,2,3 a phenomenon that has been
described as ‘‘a worsening global disaster destroying lives
and livelihoods, hampering development and leaving millions
in greater vulnerability.’’4 Survivors of trauma go onto bear
massive health costs with estimates that injuries cost the global
community an additional 300 million years of healthy life per
year, a ﬁgure which represents 11% of disability-adjusted life
years (DALYs) worldwide.5
Through our trauma research and experiences in develop-
ing countries, there are many factors that inﬂuence the
increased incidence and impact of injuries in LMICs such as
Zambia including: (1) rapid economic development and
concomitant increase in urbanisation and motorisation in
these countries; (2) poor road infrastructure resulting in more
hazardous conditions and lack of planned space for vulnerable
road users (e.g. pedestrians, cyclists); (3) lack of awareness and
enforcement of public health safety measures including
mandatory use of helmets, seatbelts and child restraints,
well-enforced vehicle inspection services, and others; (4) lim-
ited pre-hospital services for injured patients and lack of access
to injury care for large rural populations; (5) lack of coordi-
nated trauma care for patients who can access health services;
(6) human and capital resource constraints for already over-
burdened healthcare systems; and (7) lack of public health
awareness and research programs in LMICs focused on injury
prevention and care.
While the data are limited by a lack of complete vital statis-
tics and inadequate health information systems, the best esti-
mates are that the global rise in injuries is being felt most
acutely in countries whose health systems are least prepared
to handle this crisis. Hospital-based trauma registries are one
essential component for meeting this challenge. While trauma
registries are facility-based and cannot provide a burden of
disease for the country, they can provide rapid, sentinelsurveillance where people access injury care. In addition, they
provide data to support systematic approaches to injury care
and prevention, quality improvement in injury care, as well
as opportunities to identify priority targets for public health
interventions in the community.
Despite the urgent need for more empirical injury data
from LMICs, unfortunately there are few published reports
from sub-Saharan Africa (excepting South Africa6–8) related
to injury. Notable exceptions are the registries and injury sur-
veillance programs established in Uganda, and the minimal
dataset injury severity score developed there – the Kampala
Trauma Score (KTS) – that has become a reference point for
other injury research in sub-Saharan Africa (SSA).9 The score
has since been revised and used in other settings as a measure
of injury severity.10–12 More recently, facility based trauma
data have been reported from other SSA settings including,
Tanzania, Cameroon, Malawi and Nigeria.13–16 Almost none
have reported information on hospital-resource utilisation
for injury patients to quantify the demands of such patients
placed on health facilities.
Zambia is a land-locked LMIC in southern Africa with a
population of 12.9 million, 45% under 14 years of age and
64% residing in rural areas.17 Zambia is a country lacking
an organised trauma system and a national trauma registry.
The primary objective of the study was to develop a hospi-
tal-based, minimal dataset trauma registry to assess the causes
of trauma, patterns of injury, transport methods and duration,
injury severity, outcomes, and hospital resource utilisation for
patients presenting with acute injury.
Methods
This prospective, observational study was conducted at the
University Teaching Hospital (UTH) in Lusaka, Zambia.
UTH is a 1400 bed urban, tertiary hospital that is the primary
trauma centre for 1.5 million people in Lusaka and serves as
the primary academic referral hospital for the entire country.
The hospital has 24-h Emergency Centres serving surgical,
medical, paediatric, and obstetric patients presenting with
acute complaints. Resources at UTH include an intensive care
unit, a radiology department with available X-ray, computed
tomography, magnetic resonance and ultrasound imaging,
and available operating theatres 24 h a day.
From September 2011 to February 2012, eligible partici-
pants were enrolled in the trauma registry. Patients were eligi-
ble for inclusion if they presented to the Surgical Emergency
Centre at UTH with evidence of injury as determined by the
hospital staff and/or study data collectors. There were no
exclusion criteria. Additional data were collected on those
brought in dead through the same Emergency Centre from
all causes (UTH is one of the few places within Lusaka which
can issue death certiﬁcates for those dying outside of formal
health facilities). The trauma registry included data on age,
gender, circumstance and time of injury, method and timing
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type(s) and body location(s), initial vital signs, and patient
disposition. Additional data regarding length of stay, HIV
testing, operative procedures, use of blood products, and
30-day vital status were recorded for admitted patients. An in-
jury severity score was calculated for each patient at presenta-
tion using the revised Kampala Trauma Score (KTS II).18
Data were collected by dedicated staff trained in study pro-
cedures, use of study instruments, research ethics, and the
study protocols. Most data collectors were nurses or ancillary
medical staff at UTH. Trained staff collected data 24 h per
day, 7 days a week in the Surgical Emergency Centre. Study
staff interviewed patients and family members directly,
recorded information from the medical records, and, when
missing, recorded presenting vital signs. In addition, data were
collected twice daily on trauma patients admitted to the wards
and intensive care unit to capture outcomes and resource util-
isation information. Principal Investigators and a Nurse Study
Coordinator provided oversight of the data collectors with
weekly meetings and ongoing education in study procedures
during the course of enrolment.
Data in the registry were recorded on hard copies of collec-
tion forms, which were then scanned and entered into an elec-
tronic database using Cardiff Teleform. Teleform enables
hand-written text to be translated to computer readable ﬁles.
Data were then veriﬁed by data entry specialists and exported
into a Microsoft Access database.
Quantitative data were summarised using frequencies and
proportions for categorical variables; means and medians were
used for continuous variables. Chi-square tests were used to
test for differences in categorical variables. After establishing
normality of distribution, t-tests were used to test for differ-
ences in continuous variables. All data summaries and statisti-
cal analysis were conducted using SAS 9.3.
Ethical approval for the study was obtained from the Uni-
versity of Zambia Research Ethics Committee and the Boston
University Institutional Review Board. A waiver of informed
consent for patients participating in the study was granted by
both ethical review boards. Additional approval for conducting
the study was received from the Zambian Ministry of Health.
Results
Our study was conducted between September 2011 and
December 2012. A total of 3425 patients arriving alive to the
Emergency Centre with evidence of injury were enrolled in
the registry. There were an additional 1307 patients brought
in dead to UTH; 73 (5.6%) of these were determined to have
died from trauma-related injuries and are included in our anal-
ysis, for a total of 3498 trauma patients. Fig. 1 shows the study
proﬁle of trauma registry patients.
Of the 3498 trauma patients enrolled in the registry, the
majority were male (71.8%); young, with a median age of
24 years; and had injury occurring either at home or on a
paved road and in Lusaka District (80.1%). Overall, males
had a slightly older age at presentation (median age 25 years,
IQR= 22) than females (22 years, IQR= 25; p< 0.01).
Trauma in children under 12 years of age accounted for
26.0% of all patients. The 2798 patients with sufﬁcient infor-
mation to calculate KTS II had a median score of 9.0 with
an IQR of 1.0 (Table 1).The majority of patients were transported to the hospital by
private vehicle (51.8%) or by public transportation (37.1%).
Only 5.8% arrived by emergency transportation services
available in Lusaka. A large percentage of patients arrived
within 6 h of injury (62.2%), although only 21.6% of patients
arrived within 1 h. The overall median time from injury to ar-
rival at hospital was three hours (IQR = 12.2).
Fig. 2 depicts the mechanisms of injury. Falls (26.3%), road
trafﬁc accidents (25.6%) and assault (20.0%) were the com-
monest injuries, although there was marked variation by age
(Table 2). Assault was the most common mechanism of injury
reported in patients aged 21–50 years, with a larger percentage
of men (22.2%) than women (16.0%, p< 0.01) reporting in-
jury from assault. Location of injury from assault also varied
by gender, with a larger percentage of women (71.2%) than
men (34.1%, p< 0.01) reported being assaulted at home.
Burns were more common in children under 12 years of age.
Of the RTAs, over half (n= 498, 58.2%) involved vulnerable
road users, such as pedestrians and bicyclists, 1 in 5 (n= 187,
23.4%) was either conﬁrmed or suspected alcohol-related, and
5.7% (n= 51) involved at least one person reported dead at
the scene. Of patients injured while driving or riding within
motor vehicles, only 24.8% (n= 78) reported using seatbelts.
Of the injured living patients presenting to the Surgical
Emergency Centre and enrolled in the registry, about half
(n= 1769) were admitted for further evaluation and care.
In-patient data were available for 863 (48.8%) individuals
(Table 3). The mean length of stay in hospital for all admitted
patients was 6.6 days, with a range of less than 1 to 57 days.
There were 496 patients (57.5%) admitted for less than 24-h.
Of all admitted patients, the majority had X-rays performed,
while the use of other imaging modalities, such as CT scan
and ultrasound, was extremely rare. More than half of all
admitted patients had a surgical procedure performed, the
majority of these being minor procedures for laceration repairs
and orthopaedic procedures. Less than half of all patients
(45.2%) received HIV testing, and only 1 in 20 (n= 50)
received blood products. The overall Case Fatality Rate was
3.0%.
Discussion
Global Burden of Disease data from 2010 conﬁrm the growing
burden of disease related to injury worldwide, and like many
other health conditions there is a disproportionate burden in
LMICs.1,2,5 A more granular look at the data, however,
reveals not just a growing burden in LMICs but a growing
disparity between them and High Income Countries
(HICs).1,19 In HICs, a multi-tiered system approach to injury
prevention and trauma care has led to considerable reductions
in mortality and disability.20–22 Hospital-based trauma regis-
tries have been an integral part of these systems’ approaches
towards injury, documenting the epidemiology of injury,
measuring impact of disease and medical care, and allowing
rigorous evaluations of public health and hospital-based
intervention strategies towards decreasing the burden of injury
and improved outcomes.20,21 This study demonstrated the
feasibility of introducing a minimal dataset trauma registry
in a large urban hospital in Lusaka, Zambia and linking that
data to short-term patient outcomes and hospital resource
utilisation.
Figure 1 Trauma registry patient ﬂowchart.
118 P. Seidenberg et al.Data collected prospectively at UTH over the six month
study period yielded similar results to the few studies of injury
at urban centres in other SSA countries.10–16 Injured patients
were younger, more commonly male, victims primarily of road
trafﬁc accidents, falls and interpersonal violence, and who pre-
sented for care by means of private and public transportation
rather than pre-hospital emergency medical services.
A unique ﬁnding in this study was that despite the lack of
robust transport services for injured patients and the absence
of coordinated pre-hospital care, a large percentage of patients
arrived at UTH within a few hours of their injury. In fact, al-
most two-thirds of injured patients presented to the hospital
within 6 h of their traumatic events, and 23% arrived within
1 h. While such ﬁndings are deserving of further analysis, they
represent an interesting opportunity in the future to enhance
pre-hospital transport, and to invest in enhanced trauma care
for seriously injured patients who previously may have been
seen as unsalvageable. In addition, with the majority ofpatients arriving by private vehicle or through public transpor-
tation, and not emergency medicine transport services, these
data suggest an excellent opportunity in Lusaka to create sim-
ilar training programs for lay responders (e.g. taxi drivers) in
ﬁrst aid and the safe immediate transport of injured patient
as have been done in a few other LMIC settings.23–25 Addition-
ally and in reference to the ‘golden hour’ of trauma, there is
evidence that reducing time to treatment decreases mortality
of trauma patients.26,27 One of the key aims of any trauma
management improvement system should be to reduce time
to care for trauma patients, whether care occurs at the hospital
or in pre-hospital setting.
At UTH, RTAs represent a large proportion of trauma
patients, particularly those involving vulnerable road users
(pedestrians, bicyclists) and passengers in vehicles. Seatbelt
use was reported in less than a quarter of those injured within
vehicles, alcohol use was common, and use of appropriate
child restraints virtually non-existent. These data provide a
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Figure 2 Mechanism of injury, N= 3498.





No. (% of top 4 causes)
0–11 784 (86.1) Falls, 457 (50.2)
Burns, 150 (16.5)
Home Accident, 89 (9.8)
Pedestrian vs. MVa, 88 (9.7)
12–20 (N= 316) 317 (77.4) Falls, 120 (29.3)
Assault, 81 (19.8)
Pedestrian vs. MV, 79 (19.3)
All other RTAsb, 37 (9.0)
21–20 646 (73.5) Assault, 277 (31.5)
Pedestrian vs. MV, 140 (15.9)
All other RTAs, 124 (14.1)
Falls, 105 (12.0)
31–50 663 (72.5) Assault, 258 (28.3)
All other RTAs, 142 (15.6)
Fall, 140 (15.3)
Pedestrian vs. MV, 122 (15.3)
>50 126 (73.0) Falls, 51 (29.1)
Pedestrian vs. MV, 33 (18.9)
Assault, 22 (12.6)
All other RTAs, 20 (11.4)
a MV= motor vehicle.
b RTA= road trafﬁc accident.
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limited public health resources towards interventions targeting
both high-risk behaviour as well as safe practices for road use.
Such interventions can be measured over time using
triangulated data from the police registries of RTAs in con-
junction with facility based trauma registries at district hospi-
tals and referral centres like UTH. Zambia’s economic growth
has been accompanied by a rapid rise in motorisation. RTA
burden will likely expand, thus increasing the importance for
such interventions and their evaluation.
Interpersonal violence (IPV), particularly amongst adults
(20–50 years), also was a major cause of injury for patients pre-
senting to UTH, with patterns and location of injury varying
by gender. While the national statistics for IPV are lower for
Zambia than South Africa,8 the high proportion of patients
presenting to UTH for IPV related injuries may represent an
under-recognised phenomenon in need of public health inter-vention. While less evidence exists regarding effective interven-
tions for preventing interpersonal violence,28,29 opportunities
exist to develop Zambia-speciﬁc interventions for tackling this
problem, or at least to alert healthcare providers to its com-
mon presentation in hospitals like UTH and appropriate eval-
uation and care.
Within Lusaka, a system of governmental public health
facilities and smaller in-patient hospitals exist which have the
capacity to care for a large number of patients presenting
directly to them, including patients with minor trauma. In
addition, private clinics and hospitals exist which can care
for a variety of patients who can pay for such services. The
majority of signiﬁcantly injured patients, however, are referred
Table 3 Hospital resource utilisation by admission and vitals status.
Hospital resource Totala N <24-h admission N (%) >24-h admission N (%) p Value Allb admissions N (%)
Blood products received 823 20 (4.3) 30 (8.8) 0.02 50 (5.8)
HIV testing performed 863 192 (38.7) 194 (55.3) <0.001 390 (45.2)
X-rays performed 856 384 (78.0) 264 (75.6) 0.08 661 (76.6)
CT scan/US performed 823 16 (3.4) 42 (12.6) <0.001 57 (6.6)
Surgical procedure performed 816 272 (57.4) 191 (57.7) 0.98 468 (54.2)
a With available data.
b Includes unknown admission status.
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services for such transport as is reﬂected in our trauma regis-
try. Most Lusaka residents are also aware that UTH is the pri-
mary place to seek care for injuries. Our data likely represent a
large portion of injured patients seeking care at health facilities
within Lusaka although far from its entirety, particularly those
patients presenting with minor injuries.
These data represent one of the only analyses of in-patient
hospital resource utilisation for trauma patients in SSA. Such
data can be effectively used in quality improvement efforts as
well as to assist in directing future hospital resources. Fifty-
three percent of all admitted patients underwent surgical pro-
cedures in operating theatres, the majority for laceration repair
and simple orthopaedic procedures. Many of these represent
minor surgical procedures that can safely be done at the bed-
side under appropriate sterile conditions (laceration repair)
and proper analgesia or safe procedural sedation (orthopaedic
procedures), thereby freeing up scarce hospital resources such
as surgical staff and operating theatres for other medical emer-
gencies. Improvements in HIV testing for all injured patients
presenting to the hospital is also an area for focus, particularly
in Zambia where such a high burden of disease exists, and
where early and appropriate treatment for HIV disease can
drastically improve outcomes. Very few injured patients
underwent diagnostic evaluation involving imaging outside
of X-rays. Great opportunity exists for standardising care
and for using low-cost bedside diagnostic evaluations, like
ultrasound, for improving timely diagnosis and care.
While these data were prospectively collected, they provide
limited information on the overall epidemiology of injury in
Zambia. Many patients in Zambia who suffer from trauma
and injury do not present to any formal healthcare facility,
either because they are declared dead at the scene or eschew
care, as has been reported in other parts of the developing
world.30 Cross-sectional household surveys of injury, like those
reported in Uganda,31 as well as other analyses from available
data sources within Zambia (death registries, data from police
reports and the Road Trafﬁc and Safety Association) can help
complete this picture and should be performed. Because these
data only attempt to represent the burden of injury within
Lusaka, we cannot comment on the overall burden of injury
presenting to health facilities outside of Lusaka nor patterns
of injury occurring within Zambia in more rural locations.
This study is further limited by the reliance on information
provided by patients and family members at bedside, thus
introducing recall bias. Yet we hope that the prospective and
timely collection of these data as patients presented to the
Surgical Casualty Department at UTH limits its effect. Since
this study only enrolled patients during a six month period,seasonal variations in injury patterns were likely missed. For
some mechanisms of injury such as burns, which occur more
commonly in winter months when heat sources such as
charcoal stoves are used in homes, these data may substan-
tially under-represent certain injury patterns. There is a theo-
retical risk of missing data on critically injured patients who
bypassed the triage area and went directly to the operating
theatre for deﬁnitive care, despite our concerted efforts for
including these patients in the trauma registry. Additionally,
due to difﬁculties with accurately tracking patients admitted
to the large surgical wards after being seen and evaluated in
the Emergency Centre, we were only able to obtain hospital re-
source utilisation information on a little less than ﬁfty percent
of in-patients. However, in comparing KTSII scores for
patients with in-patient data available (863 patients) versus pa-
tients with missing data (906 patients), there was no signiﬁcant
difference in mean injury severity scores (8.12 vs. 8.18,
p= 0.37), thus it is reasonable to expect similar resource util-
isation and outcomes from these missed in-patients.
There has been a substantial increase in the awareness of
the growing burden of disease for injury in the developing
world. In the past decade, the WHO has published guidelines
for implementing the essentials of trauma care as well as a
manual for quality improvements in trauma care.32,33 The
United Nations has also launched the Decade of Action for
Road Safety 2011–2020.34 Efforts for injury prevention and
appropriate management of injured patients will require a mul-
ti-tiered approach. Before this can happen, country-speciﬁc
information for the epidemiology of injury need to be gath-
ered, and data instruments need to be installed for evaluating
effective strategies for prevention and care. Our minimal data-
set trauma registry at an urban hospital in Lusaka is a step in
that direction for Zambia.
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